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In a recent paper Nannfeldt (1966) indicated that the 

diploid Dryoptcris (li^siniihs S. Walker could be readily dis- 

tingTiished from the tetraploid Dryopferis difafafa (Hoffm.) 

A. Gray by means of spore morphology and the colo]- of the 

pei-ispore. By using these chai-acters, he was then able to 

accurately identify these si)ecies, and plot their distribution 

in Sweden. Earlier, Walker and Jermy (1964) emphasized 

that the spores ol 1). a.'>sn)nlis had a thin pale brown peri- 

sj)ore with “widely spaced acute si)innules up to 1 

length.” The spore chai-acters of various species of Dryop- 

in North America wei-e used by Crane (1966) to 

construct a key for identification. The data in this ))aper 

ai-e presented to com])are and contrast the spores of four 

species ol si)inulose wood fei*ns that are found in Eastern 
North America. 

Although thei’e is as yet no unanimity in the n 
for these species, or indeed if they should be considered as 
species, workers are familiar with the names used here. 
1 he four taxa considered here as separate species consist 
of tvv’o diploids and two tetraploids. They are the diploid 


•imes 


I). ntfcrnK’dia (Muhl 


A. Gi'ay, a diploid segregate species 


allied to 1). dd(itui(( (Hoffm.) A. Gray which may be con- 
specific with I), assiniilifi S. Walker, I). sjfiHiilosa (0. F. 
Muell.) Watt (D. carfhu,si((ii(t), and 1). cantpyloptera Clai'k- 
son. I)t yopferir (‘(())ipyl()pf(’r<( is considered by VV agnei" 
(196f)) to be an amj^hidiploid of the first two species, where¬ 
as I). iNfernied/a is part parental to D. s))iuulos((. (Walker 
1961). On the basis of cytological and morphological 
studies, all foui* sj)ecies are closely related. 

MATERIALS AND METHODS 

Sori on mature fronds were gently scraped with a needle 
dipped in Permount in order to obtain spores. These spores 
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were then transferred to a drop of Permount on a slide 
and a cover glass was added. It was usually necessary to 
put a small weight on the cover glass in order to have a 
thin enough mount for observation with oil immei-sion. 
Measui-ements of exospoi-e length were made using an ocu¬ 
lar micrometer and a 90 X apochromatic oil immersion ob¬ 
jective. The calibi-ation of the eye-piece was made with the 
aid of a micrometer slide. The calibration was carefully 
checked by an independent observer. One ocular division 
was equivalent to 1.4 mici’ons. It is considered that due to 
operatoi' error or idiosyncracy that the error in individual 
measurements is probably — 1 oculai' flivision or might be 

considered to be ca. ±1.5 microns. 

Whenever possible, cytologically determined material was 

used for spore measurements. Howevei*, this proved impos¬ 
sible for four collections from Mt. Washington, N.H. of D. 
campyloptcra, and for five collections of D. dilatafa from 
near Lake Superior, Ontario. In these cases, it was neces- 
sarv to relv on material that was morphologically similar 
to cytologically determined material from the same limited 
area, e.g. 12 collections of I). c(nnpyloptvra had been studied 
cytologically from Mt. Washington (Britton 1962). 
Voucher Specimens are all a,t OAC except as indicated 
for five specimens designated by TRT: (Where no collector 
is given, the collection is by the authoi-) 

D. intermedia i!^0, Cone. IV, lot 11, ruslnieh Tp., \Vellin}.';ton Co., 

Ontario, 26 July 1962. 741, 745, 750, 75-1, Swan Lake, 
.Alj^onquin Park, 20 July 1968. t<25, S2i>, S4d, S5.1, 
The Beaver Pond, Alyoiuiuin Park, Ontario, 1-) 
.4uj^’ust 1964. Siil, H. il/. Ihtle, 2 nii N of Jc'tft'r.-^on 


1). diUtUitd 


Notch near Mt. Washing-ton, N.H. Alt. 2,800 ft., 
8 Sept. l‘)64. 

715, 717, Garden transi)lant.s fi’om N end of Jack- 
fish Lake, Thundei- Bay Dist., 2.') June 1968. 
vouchers 28 Auyust 196.'). d54, 1)00, 001. Garden 

tiansplants, .1. AsKelin, Lac Beaudoin, Amos, P.Q. 
2(5 May 1!»6.'), vouchei's 28 Auprust 1965. (tut 2, 
Tier 4), Taiilor, Bdnnun and Harrison, Nos. 129, 
IdO, Port Coldwell, vie. Peninsula, Thunder Bay 
Dist., 1<) Auyust 1989 (TRT). (TRT 6), Hosie, Losee 
anti Baniian, No. SO, Walker Lake, Schreiber, Thun- 
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der Bay Dist., 11 July 1037 (TRT). (trt 7), Taylor 
et oL, No. 2,ss, Maniain.se Mt., Aljronia Dist., 18 

July 15)35 (TRT). (TRT 8), Hosic, Losce n'nd Bamian, 
No. 91, Slate Islands, Thunder Ray Dist., 30 July 
1937 (trt). 


D. spi nulosa 


2S(;, 290, Cone. VIII, Lot 20, Puslinch Tp., Welliiifr- 

ton Co., Ontario, 22 Auj^ust 1900. 299, Cone. Ill, 

Lot 15, Puslineh Tp., Wellington Co., 19 Auj-ust IDOO. 

dor,. Cone. IV, Lot 11, Puslineh Tp., Wellinjirton 

Co., 19 Augrust 1900. 4<V.V, Cone. IV, Lot 11, Puslineh 

Tp., Wellin^-ton Co., 28 Sept 1901. 501,, Cone. IV, 

Lot 14, Nelson Tp., Halton Co., 21 Sept 1901. (!2j, 

(124 (see (120) 71(1 (see 715 and 717) 744 (see 741, 
745 ete.) 



canipylopteia S57-Sf)0 (see S(ll) 971, Garden Transj)lant, M. Lan- 

don, Yarmouth, N.S. 14 July 1905. 


OBSERVATIONS 

The aveiag’e lengths of 20 exospores for each collection 

of ten plants of each of D, oitennedio., D. dilofota and D. 

spinulosifi and for five plants of D. cainpylopfora, are given 

in Table 1. The extreme measurements for individual spores 

ai e shown as well as the overall mean for the species and 
the range of means of collections. 

In Plate 1386, small sections of the perispore are illus- 
ti ated to show the morphology' of some of the spines present. 

DISCUSSION 

One of the initial decisions, was to decide how many 
spoies of each collection to measure. The measurements of 
10, —0, <ind 30 s]ioi es from each of five collections were 
analyzed by Dr. G. C. Ashton, Dept, of Mathematics. Ac¬ 
cording to the analysis of variance made by him, 20 spores 
wei e cl suitable number to measure. The 30 spore sample 
did not yield any further information. 

The measui-ements, together with the moi'phology' show 
that D. inf(>nn(’di(i. has the most distinctive spores of the 
four species. The spores of this species are smaller and are 
covered by long, nai-row, sharp spines. The other three 
species cannot be easily identified bv spore characters 
These results are not in agreement whh those of Ser 
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TABLK 1 Lengths of exospores for four species of 


Species 


Collection 


Mean length 
of 20 exospores 
in microns 


Drijopteris 

Range of 
lengths 
in microns 


D. intermedia 


1). (lilataln 


D. Hpinulosa 


D. campylopiera 


020 

30.3 

32-30 

741 

34.4 

34-39 

745 

32.8 

31 -38 

750 

32.2 

29-35 

753 

‘ > 5.8 

31 -30 

825 

35.2 

28-39 

820 

35.0 

31-41 

843 

30.0 

31-42 

853 

33.0 

31 -30 

801 

3 0.0 

28-34 

Mean 

34.4 (31-37) 

28-42 

TIT) 

37.4 

34-41 

717 

30.1 

32-41 

854 

37.1 

34-42 

000 

37.4 

31-41 

001 

30.8 

34-41 

TRT2 

30.0 

1 

(X 

TRT4 

37.8 

34-42 

TRTO 

37.8 

35-30 

TRT7 

30.3 

34-42 

TRT8 

37.1 

35-41 

Mean 

37.3 (30-40) 

31 -48 

280 

40.0 

35-43 

200 

30.8 

35-43 

200 

3 5.1 

34-38 

305 

30.4 

30-43 

488 

41.0 

30-45 

504 

30.8 

32-42 

023 

3 7.1 

34-41 

024 

37.0 

34-30 

710 

37.4 

35-42 

744 

30.3 

30-43 

Mean 

38.3 (35-41) 

32-45 

857 

41.3 

38-43 

858 

40.0 

30-40 

850 

38.0 

35-42 

800 

39.0 

35-45 

971 

38.4 

35-45 

Mean 

30.8 (38-41) 

35-40 
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riate 138(5 


A, Sporo of Dri/opirris inh'nnrdia, X 2()()(). R-f] I’oi-tioiis of 
porispoi-es to show the morpholoj-y of the spines, X 4700: H, />. 

C. I), spinulo.^a; D, I), w tcrmrdin; E, I>. cnmpyloplcra. 
Note the similarity between R and C and between I) and E. 
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and Hagenah (1962) and Wagner (1963). My results are 
contrasted with those of these authors in Table 2. 

TABLE 2 Mean exospore lenj^lh and range of means in microns for 

foui’ species of DryopIeHn 

1). intermedia D. dilatata D. lipiynilosa IK campploptera 


37.8 (3()-40) 38.3 (35-41) 

— (33-37) — 


3i).8 (38-41) 
38 (37-40) 



Britton 34.4 (31-37) 

Wagner 32 (30-.32)* 

*4 collections 

As can be seen, Wagner’s limited sample of four collec¬ 
tions of T). iiitenncdia from Vii'ginia had ismaller spoi’es. 
The data are in good agreement for /). canipylopfcra, but 
differ markedly for /). dildtafa. It was originally hoped 
that spore measurements would easily separate the diploid 
I), dilutata from the telrajtloid /). cdnipyloptcm. Such is 
not the case. Although Wagner and Hagenah (1962) sug¬ 
gest that the averages for individuals of I), dilatata wi 
bo between 33-37 microns and i’oi’ f). campyloptera from 
37-40 microns my data do not support this contention. Eight 
of the ten collections of D. dilatata that were studied had 
an average exospoi’e length (20 spores) of 37 or greater 
than 37 microns and none were smaller than 36 microns. 
Although the average size of all the collections of D, cam- 
pyloptcra is gi'eater (39.8) than that of D. dilatata (37.3), 
this does not help in identifying single plants. 

Crane (1960) has illustrated the spines of I), .spinulosa 
as being blunt. In reality, all are sharp-tipped, but in 
morphology the sides of the spines are approximately as 
long as the base is broad, in contrast to the needle-like, 
narrow-based spines of D. intermedia. (Plate 1386) 


The spines of D, dilatata 


moi 



similai* to those of /). spinulosa than to those of D. inter- 

with its closely set, long, sharp spinnules. The 
spines of D. eampyloptera can be visualized as showing the 
influence of both putative parents, D. intermedia and I). 


moi 


p 1 •()- 


dilatata. The spines seem slightly longer and 
nounced than those of D. dilatata but thev are more widelv 

4r 4. 

spaced than those of D, intermedia. However, the differ¬ 
ences are not clear-cut, and it would be difficult to identify 
one species from another by peidspore morphology alone. 
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Lovis (19(vl) has discussed the difficulties in obtaining 
accurate measurements for spore size in Asplfuiuui. Cali¬ 
bration of the mici’oscope, mounting medium, operator eri’or 
and numbei’ of spores measured have been mentioned here. 
Besides these, thei’e is the oidentation of the si)ore on the 
slide, the i)ossible unconscious selection of the largest spores, 
spores from sporangia i)roduced late in the season and 
hence i)oorly developed, rather than from early sjwi’angia 
from which the si)ores were shed. Also, si)ores fi’om plants 
gi-owing in veiy humid conditions versus those growing in 
di’ier locations and of course, genetic variability of the in¬ 
dividual plants. 

Howevei', unlike Aspleniian frichoniancs (Lovis 19()4), 
it would seem that spore size and ploidy are not closely 
coi’related in Dnjoptcrii^. For examj)le, /). fraprans is di¬ 
ploid and has large spores (Crane 1960), and in this pape]*, 
the dij)l()id I), dilutata has spores which ai’e approximately 
the isize of those of the tetraploids D. i^pimdof^a and D. 
campylopfrrp: Brown (1964) showed in Woodsia that the 
sp( )res of three teti’aploid taxa were not lai’ger than those 
of clo.sely related diploid species. In this i-esi)ect, Dryop- 
t< ris and Woodsia are similar. 

CONCLUSIONS 

The size of the spores as measured by the length of 20 
exoispoi-es together with the ornamentation of the peiuspore 
allows one to identify diploid Dryopfcris intermedia. I). 
ddaUifa, I), spiniilosa and D. campyloptera cannot be easily 
separated by either spore size or perispore morphology. 
Accordingly, /), dilafata and D. campyloptera which have 
a similar leaf morphology cannot be easily identified. Hence, 
until further cytological studies are made, identification 
of I), dilatata (2X) and D. campyloptera (IX) for the 
purposes of plotting their distribution is not possible. 

The critical cytogenetic evidence is still not available 
(Britton 1962) to decide the status of the taxon i'efen*ed 
to as />. dilatata. However, the description of I), assimilis 
given by VV'^alker and Jei’my (1964) with particular em¬ 
phasis on spore characters does not disagree with the spore 
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characters of the diploid segregate species referred to here 
as D. dilafata. The possibility exists that the diploid segre¬ 
gate species is conspecific with D. assimilis. 
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